INTRODUCTION
The therapeutic class of HIV protease inhibitors (PI) belongs to an important constituent of existing very active antiretroviral therapy (HAART) regimens. Figure 1 . RTV is solid in nature with melting point in the range of 126 -132⁰C; It is practically insoluble in water. 2, 3 RTV, is a Cytochrome P450 3A and Protease Inhibitor. 4 RTV is available in 100 mg reported to be tolerable and safe. The most common side effects of RTV include nausea, vomiting, loss of appetite, diarrhea, and numbness of the hands and feet. Serious side effects include liver problems, pancreatitis, allergic reactions, and arrythmias. [5] [6] [7] [8] The RTV is official in Indian Pharamcopoeia (IP) and United States Pharmacopoeia (USP). 9, 10 IP depicted HPLC assay method using C18 (15 cm × 4.6 mm, 5μm) column as a stationary phase and mobile phase consisting of acetonitrile, acetate buffer (45:55 v/v) with a flow rate of 1 mL/min. Column effluent was monitored at 239 nm. 9 
Analytical Particulars on RTV
Literature revealed, many analytical techniques viz UV/Visible-Spectrophotometry, HPLC, UPLC, HPTLC and LC-MS for the estimation of RTV in bulk and pharmaceutical formulations and also in biological samples. The present review described about the estimation of RTV in various dosage forms as single constituent and in combination with many antiretroviral drugs such as Lopinavir, Valacyclovir, Atazanavir, Ombitasvir, Paritaprevir, Dasabuvir, Saquinavir, Abacavir, Darunavir, Efavirenz, Nevirapine, Amprenavir, Indinavir, Nelfinavir, Raltegravir, Etravirine, Tenofovir, and Clozapine. The details about the several analytical methods implemented for the analysis of RTV is shown in Figure  2 . 
Spectrophotometry Methods

11,12
Five UV-Spectrophotometry methods have been reported for the estimation of RTV in bulk and in pharmaceutical formulations. In developed methods, methanol was used as solvent for dissolving drug and for extracting RTV from pharmaceutical formulations. Most of the authors have studied linearity range of RTV from 10 μg/mL to maximum 50 μg/ mL and reported correlation coefficient (r 2 ) > 0.999. The detection limit (DL) was found to be 1.1 μg/mL and the quantization limit (QL) was found to be 3.3 μg/mL; hence the method reported to be sensitive. Similarly, six UV-Spectrophotometry methods have been reported for the simultaneous estimation of RTV in combined in bulk and in pharmaceutical formulations. In developed methods methanol, acetonitrile and hydrotropic reagent (SLS) were used as solvent for preparation of stock solution for simultaneous estimation of RTV and in combination with other drugs. The reported Spectrophotometry methods showing max , sample matrix, and solvent and linearity range; the details are given in Table 1 . These methods are simple, economical and less time consuming since it involves less calculation. The amount of drug estimated in these methods was found to be in good agreement with label claimed.
UPLC Method
G. D. Kill et al. reported a novel validated UPLC method for quantitation of lopinavir and RTV in bulk drug and pharmaceutical formulation with its impurities. The method was performing on C18 (Acquity UPLC BEH C18, 50 × 2.1 mm, 1.7 µm) column thermo stated at 30 O C using triethylamine (pH 2.2): 0.1% H 3 PO 4 in acetonitrile and methanol (85:15 v/v) as mobile phase for development. Quantitation was performed with photo Diode Array (PDA) detector at 215 nm with flow rate 0.4 mL/min.
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HPLC Methods
23-40
Many RP-HPLC methods have been studied for estimations of RTV in pharmaceutical formulations. The detail about reported RP-HPLC methods is depicted in the Table 2 .
HPTLC Methods
41-46
A simple, precise and sensitive normal phase HPTLC method has been established for the determination of RTV in bulk and pharmaceutical formulation. The separation of the RTV was achieved on pre-coated silica gel 60F 254 using toluene: ethyl acetate: methanol: glacial acetic acid) (7.0:2.0:0.5:0.5% v/v/v/v) as a mobile phase. The amount of RTV in tablet matrix was found to be in good agreement with label claimed. The method showed good recovery in the range of 98.00-101.11% for RTV. 41 The method implemented complex mobile phase containing three solvents and a modifier as for separation of RTV in pharmaceutical formulation.
Five, HPTLC methods have been studied for the simultaneous determination of RTV in combination with LPV. The detailed account on development and validation of HPTLC methods for the combination of RTV with LPV is depicted in Table 3 .
Stability-Indicating Methods (SIM) for Determination of RTV
47-54
Eight stability-indicating methods have been studied so for determination of RTV in bulk substances and pharmaceutical formulations implementing different analytical techniques like viz HPLC, UPLC and HPTLC. Amongst all these stability-indicating methods, three methods The analysis of RTV and ATV was carried out on Phenomenex Gemini C18 column with dimension (150 × 4.6, 5μm) with flow rate 1 mL/min. Retention time was 2.6 and 5.4 min and UV-detection was carried out at 249. RTV and LPV obeyed linearity in the range of 5-25 and 15-75 μg/ml. correlation of coefficient was 0.999. The method has been validated as per ICH guidelines.
Rapid and precise. The method is studied in lower part of linearity range. The analysis of RTV and ATV was carried out on Nucleodur C18 column with dimension (150 × 4.6, 5μm) with flow rate 1.5 mL/min. Retention time was 6.13 and 3.13 min and UV-detection was carried out at 210. RTV and LPV obeyed linearity in the range of 10-30 and 34-102 μg/ml. correlation of coefficient was 0.999. The method has been validated as per ICH guidelines.
Robust and accurate. Mobile phase containing three solvents. The analysis of RTV and LPV was carried out on Phenomenex Gemini C18 column with dimension (250 × 4.6, 5μm) with flow rate 1 mL/min. Retention time was 3.7 and 6.0 min and UV-detection was carried out at 254. RTV and LPV obeyed linearity in the range of 100-150 and 400-600 μg/ml. correlation of coefficient was 0.999. The method has been validated as per ICH guidelines.
Accurate, sensitive and robust. The mobile phase is consisting of three solvents. The analysis of RTV and LPV was carried out on Agilent ODS UG 5 column with dimension (250×4.6, 5μm) with flow rate 1.5 mL/min. Retention time was 6.9 and 8 min, and UV-detection was carried out at 220. RTV and LPV obeyed linearity in the range of 100-200 μg/ml. Correlation of coefficient was 0.999. The method has been validated as per ICH guidelines.
Precise, rapid and economical Lower proportion of buffer for mobile phase development The analysis of RTV and LPV was carried out on Phenomenex C18 column with dimension (250 × 4.6,5 μm) with flow rate 1 mL/min. Retention time was 4.7 and 3.7 min and UV-detection was carried out at 215. RTV and LPV obeyed linearity in the range of 100-600 μg/ml. correlation of coefficient was 0.999. The method has been validated as per ICH guidelines.
Accurate and precise. Buffer proportion is very small. The analysis of RTV and ATV was carried out on Eclipse C18 column with dimension (100 × 4.6, 5 μm) with flow rate 1 mL/min. Retention time was 2.95 and 2.49 min and UV-detection was carried out at 210. RTV and ATV obeyed linearity in the range of 1-50 and 3-150 μg/ml. correlation of coefficient was 0.999. The method has been validated as per ICH guidelines.
Sensitive, precise. Both these drugs are separated before 4 min.
are reported for the RTV alone and five analytical methods for RTV in combination with other drugs. The reported stability-indicating methods for RTV, illustrating sample matrix, λ max, linearity range and retention time/factor are presented in Table 4 .
Accounts on Bio-analytical Method for Determination of RTV
56-83
Bioanalysis is a term generally used to describe the quantitative measurement of a compound (drug) or their metabolite in biological fluids, primarily blood, plasma, serum, urine or tissue extracts. 55 HPLC and LC-MS/MS methods are predominantly used for bio analysis of RTV, alone and in combination in most of these methods. Twenty eight bioanalytical methods are reported for the determination of RTV. In these methods various extraction techniques such as liquid-liquid extraction, solid phase extraction and protein precipitation extraction techniques have been implanted for extraction of RTV from biological fluids. The most commonly used solvents for extraction of analytes were ethyl acetate, methanol, n-hexane, tert-butyl methyl and diethyl ether. Bioanalytical methods for determination of RTV are summarized in Table 5 . Others Analytical Methods K. Gambhir et al. reported thermal stability and hydration behavior of RTV: A vibrational spectroscopic approach. Competency of vibrational (infrared and Raman) spectroscopy were assessed to identify structural changes of the RTV symbolizing its stress degradation. High-Performance Liquid-Chromatography (HPLC) was used as a confirmatory technique for both thermal and hydration stress study, while thermo gravimetric analysis/differential thermal analysis and atomic force microscopy substantiated the implementation of vibrational spectroscopy in this framework. The results was exhibited high thermal stability of the RTV as significant variations were observed in the diffuse reflectance infrared Fourier transform spectra only after the drug exposure to thermal radiations at 100 °C. Hydration behavior of ritonavir sulfate was evaluated using Raman spectroscopy and the value of critical relative humidity was found to be 467%.
HPLC Methods
RTV + LPV
89
DISCUSSION AND CONCLUSION
The present review discussed about different analytical approach employed for the assessment of RTV. Profuse examinations have been accomplished including, Bio-analytical, HPLC, UPLC, HPTLC, UV/ Vis-Spectroscopy, capillary electrophoresis, LC-MS, LC-ESI-MS etc. for evaluation of RTV in bulk and in its combination with other drugs from pharmaceutical formulations and also biological fluids.
The percentage utility of analytical approaches used for estimation of RTV is shown in Figure 3 . Liquid chromatography with UV detection has been found to be most studied for estimation of RTV in bulk as well as pharmaceutical dosage forms, while hyphenated LS-MS, LS-MS/MS methods reported for determination of RTV and its metabolite in plasma and other biological fluids. Few chromatography approaches like HPTLC and Stability-indicating HPLC, UPLC and HPTLC are also reported. Few simple UV -Spectrophometric methods may be used for routine analysis of RTV alone and in combination with other drugs. These compiled data may of use for research for further studies in analysis of RTV.
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